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Abstract

Despite the cost and health consequences, a large number of people continue to smoke cigarettes worldwide every day. Notwithstanding,
there have been a number of interventions to help people stop smoking but, in general, these have produced only limited success, and
better interventions are needed. Accruing evidence affirmed that rumination and executive function play a pivotal role in cigarette smoking
behavior, and in this editorial, we describe and discuss the key findings between these constructs and smoking, and argue that an
impairment in executive functions does not act alone, but interacts with rumination by directing attention to depressive thoughts, thereby
reducing the ability of smokers to engage in constructive behaviors, such as quitting smoking. Finally, we offer a new theory-driven model
based on a deep understanding of the interactions between executive functions and rumination and potential moderator effects.
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Tobacco cigarette smoking is a grave epidemic that will cause more than 6-8 million deaths before 2030 (WHO,
2018). Notwithstanding, a large number of people continue to smoke and worldwide, every day, and approxi-
mately 2000 young people will smoke their first cigarette, with many of these becoming habitual smokers
(Lewis et al., 2019). There have been many treatments to help people quit smoking, yet these have not, on the
whole proved effective. Generally, smoking cessation interventions (referring to intervention based on pharma-
cotherapy, both Bupropion and/or Varenicline, combined with cognitive-behavioral support) produce moderate
success rates and these fall substantially at one year, as the majority of individuals will relapse (Hayes,
Jackson, Dickinson, & Miller, 2018; Lucchiari, Masiero, Botturi, & Pravettoni, 2016; Masiero, Riva, Fioretti, &
Pravettoni, 2016; Oliveri, Renzi, Masiero, & Pravettoni, 2015). The low effectiveness of these treatments is
probably due to the low motivation to maintain abstinence after the interruption (Perski, Herd, Brown, & West,
2018; Pifieiro et al., 2016). It is therefore of importance to develop new theory-driven models in order to explain
the psychological mechanisms acting as roadblocks to motivation to quit or relapse. Two psychological con-
structs that may potentially be informative are executive function (EF) and rumination.
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Accruing evidence has supported the role of rumination (Riley, Park, & Laurenceau, 2019) and EF (Allan,
McMinn, & Daly, 2016) as potential factors able to explain the complexity of the adoption of health risk behav-
iors such as cigarette smoking. Nevertheless, it is not clear how rumination and EF affect the adoption of the
smoking behavior and/or the motivation to quit, as research conducted until now tends to be limited by meth-
odological and theoretical shortcomings. Particularly, Fox and colleagues (2017) stressed the tendency to use
different types of methodologies to assess EF, and for each of them to assess a specific component of EF for
example, Wisconsin Card Sorting Test (set-shifting), Stroop Test (response inhibition), Go/No-go task (attention
and set-shifting), Trail Making Test (visual attention), etc. with research often providing mixed results. For exam-
ple, Ernst and colleagues did not find differences between smokers, former smokers and never smokers in EF
(Ernst, Heishman, Spurgeon, & London, 2001), but others have founded significant differences (Campos,
Serebrisky, & Castaldelli-Maia, 2016; Glass et al., 2009) . Furthermore, rumination and EF are typically studied
separately (Glass et al., 2009; Stautz, Pechey, Couturier, Deary, & Marteau, 2016) and/or in association with
other psychological factors, for example, anxiety, depression, emotion perception (referring to the capacity to
correctly recognize facial expressions associated to the emotions etc.) (Fox et al., 2017; Meyers et al., 2015;
O’Loughlin et al., 2017). Moreover, research that has examined the role of rumination in smokers has mainly
focused on people having depressive disorders (Herrera & McChargue, 2011). Finally, there are only a limited
number of studies that have investigated a possible interaction between rumination and cognitive function, re-
porting that ruminative thoughts interfere with the EF (Watkins & Brown, 2002) by reducing the ability to inhibit
stimuli (Lyubomirsky, Tucker, Caldwell, & Berg, 1999) or task switching (Gustavson et al., 2019; Whitmer &
Banich, 2007). All of these studies are based on general ruminative negative thoughts relating to cravings, ur-
gency for cigarettes and perception of negative emotional arousal; none of them reported a specific focus on
aptitude to ruminate on previous failed attempts to quit.

Ruminative and Non-Ruminative Cigarette Smokers

Perseverative cognition, worry, and rumination, are strongly associated with the adoption of health-risk behav-
iours but in different directions (Clancy, Prestwich, Caperon, & O’Connor, 2016). Worry being characterized by
negative and uncontrollable thoughts and images; while rumination is defined as experiencing repetitive, intru-
sive and negative thoughts (Querstret & Cropley, 2013). Whereas worry supports the adoption of healthy be-
haviors, rumination impedes them. McCaul and colleagues (2007) pointed out that smokers exposed to nega-
tive stimuli of cigarette-related material (e.g. pictures and statements), reported a higher worry, related to ef-
fects of smoking on their health, driving them to made factual plans to quit (McCaul, Mullens, Romanek,
Erickson, & Gatheridge, 2007). In opposition, increased ruminative thought is associated with the adoption or
engagement of unhealthy behaviors, such as unhealthy diet, smoking, alcohol consumption and a broad sub-
stance abuse (Allan et al., 2016; Cropley et al., 2012; Nosen & Woody, 2014; Sperlich & Maina, 2014). Nosen
and Woody observed that motivated smokers who ruminate in response to negative affect, craving, and with-
drawal, are at a greater risk to be continuous smokers and to make a briefer duration of cessation attempts
(Nosen & Woody, 2014). In addition, a cross-sectional study with 3129 single smoking mothers reported that
the tendency to ruminate increased the number of daily cigarettes smoked (Sperlich & Maina, 2014). It has
been argued that rumination fosters attention on depressive thoughts, distracting smokers to (Querstret &
Cropley, 2012) engage in other constructive behaviors such as quitting smoking (Lyubomirsky, Kasri, Chang, &
Chung, 2006). For example, in lung cancer patients who smoke, rumination concerning past decisions (“Why
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have | smoked?” - “ It was the worst decision of my life” - “If | could come back and change my actions” etc.)
increases depressive symptomatology (Criswell, Owen, Thornton, & Stanton, 2016), and consequently reduces
motivation and impedes the quitting attempts (Lucchiari et al., 2016; Masiero, Renzi, Mazzocco, & Pravettoni,
2019; Masiero, Lucchiari, et al., 2019). Further, rumination has adverse effects on thinking and concentration,
causing motivational deficits, which may inhibit the ability to take appropriate actions to resolve problems
(Lyubomirsky et al., 1999).

Individual Psychological Patterns in Ruminative Cigarette

Smokers

The impairment in inhibition responses is partially moderated by personality traits such as impulsiveness. In-
deed, impulsive and ruminating smokers find it more difficult to stop smoking and their smoking trajectory is
characterized by several failed quit attempts (Dvorak, Simons, & Wray, 2011). In particular, impulsiveness
works through two channels: emotional-oriented (i) and attentive-oriented (ii): (i) negative emotions increase
more quickly during a quit attempt in smokers, and in particular those with a higher level of non-planning impul-
sivity (VanderVeen, Cohen, Trotter, & Collins, 2008), thereby increasing the risk of relapse at three and six
months (Lépez-Torrecillas, Perales, Nieto-Ruiz, & Verdejo-Garcia, 2014); (ii) high level of impulsiveness ren-
ders smokers more susceptible to smoking-related stimuli and to depressive rumination, increasing the risk to
consume more daily cigarettes and relapse after a quit attempt (Clancy et al., 2016; Herrera & McChargue,
2011). In this way, rumination and smoking reinforce each other, creating a “vicious circle” thereby reducing the
motivation to quit (Richmond, Spring, Sommerfeld, & McChargue, 2001). It is likely that ruminating about un-
pleasant thoughts connected with failed attempts to quit, increases emotional distress in smokers, and reinfor-
ces a loss of control and a reduction in self-efficacy needed to successfully quit (Etter, Mohr, Garin, & Etter,
2004). Strong self-control and a high self-efficacy are key predictors for resisting cravings and for avoiding po-
tential smoking-related stimuli during withdrawal (Daly, Egan, Quigley, Delaney, & Baumeister, 2016). Evidence
reported above is consistent with the Self-Regulatory Executive Function (S-REF) theory (Wells, 2000, 2008)
and Perseverative Cognition Hypothesis (PCH) (Brosschot, Gerin, & Thayer, 2006; Spada, Nikéevi¢, Moneta, &
Wells, 2007) in that cigarette smoking is used as a maladaptive coping strategy to reduce rumination and to
regulate their negative emotions (Riley et al., 2019; Sperlich & Maina, 2014).

Impairment in Executive Functions Along Smoking Trajectory

EFs is an “umbrella term” used to refer to a set of psychological processes supporting goal-directed behaviors
but there is a lack of an accepted definition within the literature. Wilens and colleagues (2011) suggested to
split EFs in three main mechanisms: (i) intention to inhibit a response or to defer it over time; (ii) action plan-
ning; and (iii) mental representation of each task (Wilens et al., 2011). Preserved EFs permit individuals to plan
and filter competing information for achieving a specific goal, avoiding distraction and inhibiting goal-inconsis-
tent responses (Hollen et al., 2013). Otherwise, an impairment in EFs seems to be associated with unhealthy
behaviours such as drinking alcohol, cigarette smoking, and eating high-fat foods (Stautz et al., 2016). Particu-
larly, EFs are key factors in the modulation of smoking behaviour (Almeida et al., 2011; Campos et al., 2016;
Jacobsen et al., 2005; Lyvers, Maltzman, & Miyata, 1994; Mons, Schéttker, Muller, Kliegel, & Brenner, 2013; Ott
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et al., 2004; Sabia et al., 2012). Campos and colleagues observed that abstinence smokers had a low perform-
ance on psychomotor, memory and attentional tasks during nicotine withdrawal, and the impairment persisted
after quitting for a few months (Campos et al., 2016). Normally, an impairment in EFs in smokers arises only in
adulthood, between 43 and 53 years, after a prolonged exposure to nicotine properties’. It is suggested that
there is a “temporal window”, in which the deficit progressively arises (Campos et al., 2016). Smokers with pre-
served EF are more likely to remain abstinent 24 months following a quit attempt, compared to smokers with an
impairment in EF (Almeida et al., 2011) and the worsening of EF were more important in habitual smokers
(Mons et al., 2013; Ott et al., 2004; Sabia et al., 2012). Furthermore, Glass and colleagues (Glass et al., 2009)
reported that chronic consumption of cigarettes is correlated with lower neurocognitive performance in different
cognitive functions, such as working memory (Jacobsen et al., 2005), psychomotor speed, verbal memory and
visual search (Glass et al., 2009) cognitive flexibility (Kalmijn, Van Boxtel, Verschuren, Jolles, & Launer, 2002).
These data were supported experimentally by means of the Wisconsin Card Sorting Test (WCTS), where heavy
smokers reported more errors and perseverative responses in WCTS compared to never smokers and former
smokers (Lyvers et al., 1994).

Moreover, the abstinence period might modulate the impairment in EFs. For example, recent former smokers
showed greater cognitive impairment in EFs compared with long-term former smoker (Lyvers et al., 1994; Sabia
et al., 2012). However, long-term former smoker’s cognitive ability was similar to individuals who never smoked
(Sabia et al., 2012). This suggests that the age and exposure period to nicotine’s properties have an influence
on impairment in EFs. In particular, it has been observed that during adolescence an early exposure to nicotine
leads to higher levels of dependency by exerting neurotoxic effects in the prefrontal cortex (PFC) interfering
with cognitive development, executive functioning, and inhibitory control (Goriounova & Mansvelder, 2012). In
general, smokers who begin to smoke at an older age are less impaired than smokers who begin to smoke at
younger ages (Allan et al., 2016; Jacobsen et al., 2005; Mons et al., 2013). Besides, the age of smoking onset
is associated with a weakened working memory and reduced information processing ability (Ernst et al., 2001).
Furthermore, adult smokers who started smoking at a young age (roughly 13 years old) performed worse com-
pared with adult smokers who started smoking at a later age. This higher vulnerability to impairment in EFs in
smokers that start earlier may be due to early stages of brain maturation, having a more strong effect on execu-
tive functions such as inhibitory control and sustained attention (Mashhoon, Betts, Farmer, & Lukas, 2018).
Considering the detrimental effects smoking has on cognition, particularly in those who are exposed to nicotine
at an early age, and the moderate success rates of current smoking cessation programmes, it is imperative to
develop and examine innovative ways to tackle this problem.

Assessing the Combined Effect of Rumination and EF

Impairment on Motivation to Interrupt

EFs have a key role in planning, sequencing and monitoring goal-directed thoughts, behaviours and emotions
(Allan et al., 2016; Hofmann, Schmeichel, & Baddeley, 2012; Razani, Boone, Lesser, & Weiss, 2004), and alter-
ation of higher cognitive processes, for example, self-regulation and planning (Fox et al., 2017), reduce the
probability to achieve personal goals. In line with Meyers and colleagues (2015), emotion processing and exec-
utive function decrements may interfere with an individual's ability to quit smoking (Meyers et al., 2015). Cur-
rently, a number of studies (Glass et al., 2009; Mons et al., 2013; Sabia et al., 2012; Wilens et al., 2011) sup-
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ports the view that smoking has detrimental effects on EFs in habitual smokers, modulating the motivation to
interrupt. Similarly, ruminating smokers have a greater risk to be continuous smokers and/or to make several
failed quit attempts (Dvorak et al., 2011; Lyubomirsky et al., 2006; Nosen & Woody, 2014).

Notwithstanding, we argue that a real comprehensive theory-driven model able to explain psychological mecha-
nisms underlying motivation to quit, should be based on a deep understanding of interaction between EFs and
rumination, and potential moderator effects (Figure 1).

Motivation
Executive Function Rumination
Impairment - Reduces thinking
- Reduces psychomotor speed - Reduces concentration
- Alters working memory - Increases emotional distress
- Alters sustained attention
Primary Consequences on Primary Consequences on
Smoking Behaviors Smoking Behavior
- Inability to inhibit response - Loss of control
- Reduce action planning - Low self-efficacy
- Reduce mental representation - Deficit in problem-solving

of the task

Figure 1. Theory driven model able to explain interaction between EF and rumination.

Note. An impairment in EF causes an alteration in psychomotor speed, working memory and sustained attention that
provokes an imbalance in capacity of inhibit irrelevant response, reduces action planning and mental representation of the
task. This affects negatively motivation to quit, reducing in smokers the capacity to plan goal direct behaviors. This
impairment may interact with the rumination that reduces thinking, concentration and increases emotion distress causing in
the individual a loss of control, a reduction in his/her self-efficacy, and an important deficit in problem-solving strategies
related to the interruption.

In particular, we reason that an impairment in EFs does not act alone, but interacts with rumination by directing
attention to depressive thoughts, thereby reducing the ability of smokers to engage in other constructive behav-
iors such as quitting smoking (Lyubomirsky et al., 2006). In addition, the quit process may be affected by the
propensity of smokers to ruminate on depressive thoughts, and past history of failed attempts to quit. Such ru-
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minative thoughts increase the perception of loss of control, thereby reducing self-efficacy, which is considered
pivotal in the motivation to quit (Schwarzer, 2008; Strecher, McEvoy DeVellis, Becker, & Rosenstock, 1986). In-
deed, in line with Prochaska and DiClemente’s model (Prochaska & DiClemente, 1983), high self-efficacy and
motivation to quit favour the transition from pre-contemplation (when smoker consider the possibility to quit) to
preparation (when smoker did a real attempt to quit).

In addition, prolonged exposure to nicotine causes significant impairments in EFs, in particular, on the capacity
to maintain an adequate mental set able to achieve future goals and inhibiting goal-inconsistent responses.
This impairment in EFs may cause a significant reduction in the motivation to quit and reduce the likelihood of
sustained abstinence.

Future studies should investigate how deficits in EFs and rumination interact, and how they reduce the motiva-
tion to quit cigarette smoking. Overall, we have identified three issues, that could/should be addressed by future
research.

Firstly, how an impairment in EF in chronic cigarette smokers may reduce their action planning and mental rep-
resentation of the tasks needed to quit smoking; and in which way are these processes associated with persev-
erative rumination about unpleasant thoughts related to an individual’s inability to quit.

Secondly, individual psycho-cognitive and behavioral patterns should be identified; as previously reported, the
interaction between EF, rumination and motivation might be modulated by personality traits, such as impulsivity
and physiological aspects related to the nicotine dependence, as well, the level of dependence, the past history
of smoking and the number of daily cigarette.

Thirdly, the new line of research should be directed to enhance knowledge and our understanding of the psy-
chological mechanisms affecting motivation and intention to quit, particularly in high risk populations such as
patients with smoking related disease and/or heavy smokers enrolled in screening programs for early detection
on lung cancer (Masiero, Renzi, Mazzocco, & Pravettoni, 2019). In particular in cancer population, where the
neurotoxic effects of chemotherapy may cause a deficit in EF (Dietrich, Prust, & Kaiser, 2015), that might be
associated with chronic cigarette smoking, and drastically reducing the attempts to quit.

A more detailed understanding could be the key to developing advanced smoking cessation programmes. We
think that more research is needed to increase our understanding of these areas (i.e. rumination and executive
function), and with “greater knowledge” we would be better placed to train health professionals who work within
smoking cessation.

Funding

The authors have no funding to report.

Competing Interests

The authors have declared that no competing interests exist.

Acknowledgments

The authors have no support to report.

Europe's Journal of Psychology
2020, Vol. 16(1), 1-11

GOLD
https://doi.org/10.5964/ejop.v16i1.2279 B PsychOpen


https://www.psychopen.eu/

Masiero, Cropley, & Pravettoni 7

References

Allan, J. L., McMinn, D., & Daly, M. (2016). A bidirectional relationship between executive function and health behavior:
Evidence, implications, and future directions. Frontiers in Neuroscience, 10, Article 386.
https://doi.org/10.3389/fnins.2016.00386

Almeida, O. P., Garrido, G. J., Alfonso, H., Hulse, G., Lautenschlager, N. T., Hankey, G. J., & Flicker, L. (2011). 24-month
effect of smoking cessation on cognitive function and brain structure in later life. Neurolmage, 55(4), 1480-1489.
https://doi.org/10.1016/j.neuroimage.2011.01.063

Brosschot, J. F., Gerin, W., & Thayer, J. F. (2006). The perseverative cognition hypothesis: A review of worry, prolonged
stress-related physiological activation, and health. Journal of Psychosomatic Research, 60(2), 113-124.
https://doi.org/10.1016/j.jpsychores.2005.06.074

Campos, M. W., Serebrisky, D., & Castaldelli-Maia, J. M. (2016). Smoking and cognition. Current Drug Abuse Reviews,
9(2), 76-79. https://doi.org/10.2174/1874473709666160803101633

Clancy, F., Prestwich, A., Caperon, L., & O’Connor, D. B. (2016). Perseverative cognition and health behaviors: A
systematic review and meta-analysis. Frontiers in Human Neuroscience, 10, Article 534.
https://doi.org/10.3389/fnhum.2016.00534

Criswell, K. R., Owen, J. E., Thornton, A. A., & Stanton, A. L. (2016). Personal responsibility, regret, and medical stigma
among individuals living with lung cancer. Journal of Behavioral Medicine, 39, 241-253.
https://doi.org/10.1007/s10865-015-9686-6

Cropley, M., Michalianou, G., Pravettoni, G., & Millward, L. J. (2012). The relation of post-work ruminative thinking with
eating behaviour. Stress and Health, 28(1), 23-30. https://doi.org/10.1002/smi.1397

Daly, M., Egan, M., Quigley, J., Delaney, L., & Baumeister, R. F. (2016). Childhood self-control predicts smoking throughout
life: Evidence from 21,000 cohort study participants. Health Psychology, 35(11), 1254-1263.
https://doi.org/10.1037/hea0000393

Dietrich, J., Prust, M., & Kaiser, J. (2015). Chemotherapy, cognitive impairment and hippocampal toxicity. Neuroscience,
309, 224-232. https://doi.org/10.1016/j.neuroscience.2015.06.016

Dvorak, R., Simons, J., & Wray, T. (2011). Impulsivity moderates the association between depressive rumination and
number of quit attempt failures by smokers. Addiction Research and Theory, 19(3), 283-288.
https://doi.org/10.3109/16066359.2010.512110

Ernst, M., Heishman, S. J., Spurgeon, L., & London, E. D. (2001). Smoking history and nicotine effects on cognitive
performance. Neuropsychopharmacology, 25, 313-319. https://doi.org/10.1016/S0893-133X(01)00257-3

Etter, M., Mohr, S., Garin, C., & Etter, J. F. (2004). Stages of change in smokers with schizophrenia or schizoaffective
disorder and in the general population. Schizophrenia Bulletin, 30(2), 459-468.
https://doi.org/10.1093/oxfordjournals.schbul.a007092

Fox, A. T., Martin, L. E., Bruce, J., Moreno, J. L., Staggs, V. S., Lee, H. S., . . . Catley, D. (2017). Executive function fails to
predict smoking outcomes in a clinical trial to motivate smokers to quit. Drug and Alcohol Dependence, 175, 227-231.
https://doi.org/10.1016/j.drugalcdep.2017.01.043

Europe's Journal of Psychology
2020, Vol. 16(1), 1-11

GOLD
https://doi.org/10.5964/ejop.v16i1.2279 B PsychOpen


https://doi.org/10.3389%2Ffnins.2016.00386
https://doi.org/10.1016%2Fj.neuroimage.2011.01.063
https://doi.org/10.1016%2Fj.jpsychores.2005.06.074
https://doi.org/10.2174%2F1874473709666160803101633
https://doi.org/10.3389%2Ffnhum.2016.00534
https://doi.org/10.1007%2Fs10865-015-9686-6
https://doi.org/10.1002%2Fsmi.1397
https://doi.org/10.1037%2Fhea0000393
https://doi.org/10.1016%2Fj.neuroscience.2015.06.016
https://doi.org/10.3109%2F16066359.2010.512110
https://doi.org/10.1016%2FS0893-133X%2801%2900257-3
https://doi.org/10.1093%2Foxfordjournals.schbul.a007092
https://doi.org/10.1016%2Fj.drugalcdep.2017.01.043
https://www.psychopen.eu/

Rumination and Executive Functions 8

Glass, J. M., Buu, A., Adams, K. M., Nigg, J. T., Puttler, L. ., Jester, J. M., & Zucker, R. A. (2009). Effects of alcoholism
severity and smoking on executive neurocognitive function. Addiction, 104(1), 38-48.
https://doi.org/10.1111/j.1360-0443.2008.02415.x

Goriounova, N. A., & Mansvelder, H. D. (2012). Short- and long-term consequences of nicotine exposure during
adolescence for prefrontal cortex neuronal network function. Cold Spring Harbor Perspectives in Medicine, 2(12), Article
a012120. https://doi.org/10.1101/cshperspect.a012120

Gustavson, D. E., Lurquin, J. H., Michaelson, L. E., Barker, J. E., Carruth, N. P., von Bastian, C. C., & Miyake, A. (2019).
Lower general executive function is primarily associated with trait worry: A latent variable analysis of negative thought/
affect measures. Emotion. Advance online publication. https://doi.org/10.1037/emo0000584

Hayes, K. A., Jackson, C., Dickinson, D. M., & Miller, A. L. (2018). Providing antismoking socialization to children after
quitting smoking: Does it help parents stay quit? American Journal of Health Promotion, 32(5), 1257-1263.
https://doi.org/10.1177/0890117117723111

Herrera, M. J., & McChargue, D. E. (2011). Mood and cue reactivity among smokers with a history of major depression: The
role of rumination and impulsivity. The American Journal on Addictions, 20(2), 161-165.
https://doi.org/10.1111/j.1521-0391.2010.00112.x

Hofmann, W., Schmeichel, B. J., & Baddeley, A. D. (2012). Executive functions and self-regulation. Trends in Cognitive
Sciences, 16(3), 174-180. https://doi.org/10.1016/j.tics.2012.01.006

Hollen, P. J., Tyc, V. L., Shannon, S. V., Donnangelo, S. F., Hobbie, W. L., Hudson, M. M., . . . Petroni, G. R. (2013). Factors
related to decision making and substance use in adolescent survivors of childhood cancer: A presenting clinical profile.
Journal of Cancer Survivorship, 7(3), 500-510. https://doi.org/10.1007/s11764-013-0287-5

Jacobsen, L. K., Krystal, J. H., Mencl, W. E., Westerveld, M., Frost, S. J., & Pugh, K. R. (2005). Effects of smoking and
smoking abstinence on cognition in adolescent tobacco smokers. Biological Psychiatry, 57(1), 56-66.
https://doi.org/10.1016/j.biopsych.2004.10.022

Kalmijn, S., Van Boxtel, M. P. J., Verschuren, M. W. M., Jolles, J., & Launer, L. J. (2002). Cigarette smoking and alcohol
consumption in relation to cognitive performance in middle age. American Journal of Epidemiology, 156(10), 936-944.
https://doi.org/10.1093/aje/kwf135

Lewis, T., Kotch, J., Proctor, L., Thompson, R., English, D., Smith, J., . . . Dubowitz, H. (2019). The role of emotional abuse
in youth smoking. American Journal of Preventive Medicine, 56(1), 93-99. https://doi.org/10.1016/j.amepre.2018.08.020

Lépez-Torrecillas, F., Perales, J. C., Nieto-Ruiz, A., & Verdejo-Garcia, A. (2014). Temperament and impulsivity predictors of
smoking cessation outcomes. PLOS ONE, 9(12), Article e112440. https://doi.org/10.1371/journal.pone.0112440

Lucchiari, C., Masiero, M., Botturi, A., & Pravettoni, G. (2016). Helping patients to reduce tobacco consumption in oncology:
A narrative review. SpringerPlus, 5, Article 1136. https://doi.org/10.1186/s40064-016-2798-9

Lyubomirsky, S., Kasri, F., Chang, O., & Chung, I. (2006). Ruminative response styles and delay of seeking diagnosis for
breast cancer symptoms. Journal of Social and Clinical Psychology, 25(3), 276-304.
https://doi.org/10.1521/jscp.2006.25.3.276

Europe's Journal of Psychology
2020, Vol. 16(1), 1-11

GOLD
https://doi.org/10.5964/ejop.v16i1.2279 B PsychOpen


https://doi.org/10.1111%2Fj.1360-0443.2008.02415.x
https://doi.org/10.1101%2Fcshperspect.a012120
https://doi.org/10.1037%2Femo0000584
https://doi.org/10.1177%2F0890117117723111
https://doi.org/10.1111%2Fj.1521-0391.2010.00112.x
https://doi.org/10.1016%2Fj.tics.2012.01.006
https://doi.org/10.1007%2Fs11764-013-0287-5
https://doi.org/10.1016%2Fj.biopsych.2004.10.022
https://doi.org/10.1093%2Faje%2Fkwf135
https://doi.org/10.1016%2Fj.amepre.2018.08.020
https://doi.org/10.1371%2Fjournal.pone.0112440
https://doi.org/10.1186%2Fs40064-016-2798-9
https://doi.org/10.1521%2Fjscp.2006.25.3.276
https://www.psychopen.eu/

Masiero, Cropley, & Pravettoni 9

Lyubomirsky, S., Tucker, K. L., Caldwell, N. D., & Berg, K. (1999). Why ruminators are poor problem solvers: Clues from the
phenomenology of dysphoric rumination. Journal of Personality and Social Psychology, 77(5), 1041-1060.
https://doi.org/10.1037/0022-3514.77.5.1041

Lyvers, M., Maltzman, I., & Miyata, Y. (1994). Effects of cigarette smoking and smoking deprivation on wisconsin card
sorting test performance. Experimental and Clinical Psychopharmacology, 2(3), 283-289.
https://doi.org/10.1037/1064-1297.2.3.283

Mashhoon, Y., Betts, J., Farmer, S. L., & Lukas, S. E. (2018). Early onset tobacco cigarette smokers exhibit deficits in
response inhibition and sustained attention. Drug and Alcohol Dependence, 184, 48-56.
https://doi.org/10.1016/j.drugalcdep.2017.11.020

Masiero, M., Lucchiari, C., Mazzocco, K., Veronesi, G., Maisonneuve, P., Jemos, C., . . . Pravettoni, G. (2019). E-cigarettes
may support smokers with high smoking-related risk awareness to stop smoking in the short run: Preliminary results by
randomized controlled trial. Nicotine & Tobacco Research, 21(1), 119-126. https://doi.org/10.1093/ntr/nty047

Masiero, M., Renzi, C., Mazzocco, K., & Pravettoni, G. (2019). Not just a pill. Journal of Addictions Nursing, 30(2), E1-E4.
https://doi.org/10.1097/JAN.0000000000000276

Masiero, M., Riva, S., Fioretti, C., & Pravettoni, G. (2016). Pediatric blood cancer survivors and tobacco use across
adolescence and emerging adulthood: A narrative review. Frontiers in Psychology, 7, Article 392.
https://doi.org/10.3389/fpsyg.2016.00392

McCaul, K. D., Mullens, A. B., Romanek, K. M., Erickson, S. C., & Gatheridge, B. J. (2007). The motivational effects of
thinking and worrying about the effects of smoking cigarettes. Cognition and Emotion, 21(8), 1780-1798.
https://doi.org/10.1080/02699930701442840

Meyers, K. K., Crane, N. A., O’'Day, R., Zubieta, J. K., Giordani, B., Pomerleau, C. S., . . . Langenecker, S. A. (2015).
Smoking history, and not depression, is related to deficits in detection of happy and sad faces. Addictive Behaviors, 41,
210-217. https://doi.org/10.1016/j.addbeh.2014.10.012

Mons, U., Schéttker, B., Miiller, H., Kliegel, M., & Brenner, H. (2013). History of lifetime smoking, smoking cessation and
cognitive function in the elderly population. European Journal of Epidemiology, 28, 823-831.
https://doi.org/10.1007/s10654-013-9840-9

Nosen, E., & Woody, S. R. (2014). Acceptance of cravings: How smoking cessation experiences affect craving beliefs.
Behaviour Research and Therapy, 59, 71-81. https://doi.org/10.1016/j.brat.2014.05.003

Oliveri, S., Renzi, C., Masiero, M., & Pravettoni, G. (2015). Living at risk: Factors that affect the experience of direct-to-
consumer genetic testing. Mayo Clinic Proceedings, 90(10), 1323-1326. https://doi.org/10.1016/j.mayocp.2015.06.014

O’Loughlin, J., O’Loughlin, E. K., Wellman, R. J., Sylvestre, M. P., Dugas, E. N., Chagnon, M., . . . McGrath, J. J. (2017).
Predictors of cigarette smoking initiation in early, middle, and late adolescence. The Journal of Adolescent Health, 61(3),
363-370. https://doi.org/10.1016/j.jadohealth.2016.12.026

Ott, A,, Andersen, K., Dewey, M. E., Letenneur, L., Brayne, C., Copeland, J. R. M., . . . Launer, L. J. (2004). Effect of
smoking on global cognitive function in nondemented elderly. Neurology, 62(6).
https://doi.org/10.1212/01.WNL.0000115110.35610.80

Europe's Journal of Psychology
2020, Vol. 16(1), 1-11

GOLD
https://doi.org/10.5964/ejop.v16i1.2279 B PsychOpen


https://doi.org/10.1037%2F0022-3514.77.5.1041
https://doi.org/10.1037%2F1064-1297.2.3.283
https://doi.org/10.1016%2Fj.drugalcdep.2017.11.020
https://doi.org/10.1093%2Fntr%2Fnty047
https://doi.org/10.1097%2FJAN.0000000000000276
https://doi.org/10.3389%2Ffpsyg.2016.00392
https://doi.org/10.1080%2F02699930701442840
https://doi.org/10.1016%2Fj.addbeh.2014.10.012
https://doi.org/10.1007%2Fs10654-013-9840-9
https://doi.org/10.1016%2Fj.brat.2014.05.003
https://doi.org/10.1016%2Fj.mayocp.2015.06.014
https://doi.org/10.1016%2Fj.jadohealth.2016.12.026
https://doi.org/10.1212%2F01.WNL.0000115110.35610.80
https://www.psychopen.eu/

Rumination and Executive Functions 10

Perski, O., Herd, N., Brown, J., & West, R. (2018). Does consistent motivation to stop smoking improve the explanation of
recent quit attempts beyond current motivation? A cross-sectional study. Addictive Behaviors, 81, 12-16.
https://doi.org/10.1016/j.addbeh.2018.01.037

Pifieiro, B., Lépez-Duran, A., del Rio, E. F., Martinez, U., Brandon, T. H., & Becofia, E. (2016). Motivation to quit as a
predictor of smoking cessation and abstinence maintenance among treated Spanish smokers. Addictive Behaviors, 53,
40-45. https://doi.org/10.1016/j.addbeh.2015.09.017

Prochaska, J. O., & DiClemente, C. C. (1983). Stages and processes of self-change of smoking: Toward an integrative
model of change. Journal of Consulting and Clinical Psychology, 51(3), 390-395.
https://doi.org/10.1037/0022-006X.51.3.390

Querstret, D., & Cropley, M. (2012). Exploring the relationship between work-related rumination, sleep quality, and work-
related fatigue. Journal of Occupational Health Psychology, 17(3), 341-353. https://doi.org/10.1037/a0028552

Querstret, D., & Cropley, M. (2013). Assessing treatments used to reduce rumination and/or worry: A systematic review.
Clinical Psychology Review, 33(8), 996-1009. https://doi.org/10.1016/j.cpr.2013.08.004

Razani, J., Boone, K., Lesser, I., & Weiss, D. (2004). Effects of cigarette smoking history on cognitive functioning in healthy
older adults. The American Journal of Geriatric Psychiatry, 12(4), 404-411.
https://doi.org/10.1097/00019442-200407000-00008

Richmond, M., Spring, B., Sommerfeld, B. K., & McChargue, D. (2001). Rumination and cigarette smoking: A bad
combination for depressive outcomes? Journal of Consulting and Clinical Psychology, 69(5), 836-840.
https://doi.org/10.1037/0022-006X.69.5.836

Riley, K. E., Park, C. L., & Laurenceau, J. P. (2019). A daily diary study of rumination and health behaviors: Modeling
moderators and mediators. Annals of Behavioral Medicine, 53(8), 743-755. https://doi.org/10.1093/abm/kay081

Sabia, S., Elbaz, A., Dugravot, A., Head, J., Shipley, M., Hagger-Johnson, G., . . . Singh-Manoux, A. (2012). Impact of
smoking on cognitive decline in early old age: The Whitehall Il cohort study. Archives of General Psychiatry, 69(6),
627-635. https://doi.org/10.1001/archgenpsychiatry.2011.2016

Schwarzer, R. (2008). Modeling health behavior change: How to predict and modify the adoption and maintenance of health
behaviors. Applied Psychology, 57(1), 1-29. https://doi.org/10.1111/j.1464-0597.2007.00325.x

Spada, M. M., Nikéevi¢, A. V., Moneta, G. B., & Wells, A. (2007). Metacognition as a mediator of the relationship between
emotion and smoking dependence. Addictive Behaviors, 32(10), 2120-2129.
https://doi.org/10.1016/j.addbeh.2007.01.012

Sperlich, S., & Maina, M. N. (2014). Are single mothers’ higher smoking rates mediated by dysfunctional coping styles?
BMC Women'’s Health, 14, Article 124. https://doi.org/10.1186/1472-6874-14-124

Stautz, K., Pechey, R., Couturier, D. L., Deary, I. J., & Marteau, T. M. (2016). Do executive function and impulsivity predict
adolescent health behaviour after accounting for intelligence? Findings from the ALSPAC cohort. PLOS ONE, 11(8),
Article e0160512. https://doi.org/10.1371/journal.pone.0160512

Strecher, V. J., McEvoy DeVellis, B., Becker, M. H., & Rosenstock, |. M. (1986). The role of self-efficacy in achieving health
behavior change. Health Education & Behavior, 13(1), 73-91. https://doi.org/10.1177/109019818601300108

Europe's Journal of Psychology
2020, Vol. 16(1), 1-11

GOLD
https://doi.org/10.5964/ejop.v16i1.2279 B PsychOpen


https://doi.org/10.1016%2Fj.addbeh.2018.01.037
https://doi.org/10.1016%2Fj.addbeh.2015.09.017
https://doi.org/10.1037%2F0022-006X.51.3.390
https://doi.org/10.1037%2Fa0028552
https://doi.org/10.1016%2Fj.cpr.2013.08.004
https://doi.org/10.1097%2F00019442-200407000-00008
https://doi.org/10.1037%2F0022-006X.69.5.836
https://doi.org/10.1093%2Fabm%2Fkay081
https://doi.org/10.1001%2Farchgenpsychiatry.2011.2016
https://doi.org/10.1111%2Fj.1464-0597.2007.00325.x
https://doi.org/10.1016%2Fj.addbeh.2007.01.012
https://doi.org/10.1186%2F1472-6874-14-124
https://doi.org/10.1371%2Fjournal.pone.0160512
https://doi.org/10.1177%2F109019818601300108
https://www.psychopen.eu/

Masiero, Cropley, & Pravettoni 11

VanderVeen, J. W., Cohen, L. M., Trotter, D. R. M., & Collins, F. L. (2008). Impulsivity and the role of smoking-related
outcome expectancies among dependent college-aged cigarette smokers. Addictive Behaviors, 33(8), 1006-1011.
https://doi.org/10.1016/j.addbeh.2008.03.007

Watkins, E., & Brown, R. G. (2002). Rumination and executive function in depression: An experimental study. Journal of
Neurology, Neurosurgery, and Psychiatry, 72, 400-402. https://doi.org/10.1136/jnnp.72.3.400

Wells, A. (2000). Emotional disorders and metacognition: Innovative cognitive therapy. New Jersey, NJ, USA: John Wiley &
Sons.

Wells, A. (2008). Emotional disorders and metacognition: Innovative cognitive therapy. New Jersey, NJ, USA: John Wiley &
Sons. https://doi.org/10.1002/9780470713662

Whitmer, A. J., & Banich, M. T. (2007). Inhibition versus switching deficits in different forms of rumination. Psychological
Science, 18(6), 546-553. https://doi.org/10.1111/j.1467-9280.2007.01936.x

WHO. (2018). WHO global report on trends in prevalence of tobacco smoking 2000-2025 (2nd ed.). Geneva, Switzerland:
Author. ISBN: 978-92-4-151417-0.

Wilens, T. E., Martelon, M., Fried, R., Petty, C., Bateman, C., & Biederman, J. (2011). Do executive function deficits predict
later substance use disorders among adolescents and young adults? Journal of the American Academy of Child and
Adolescent Psychiatry, 50(2), 141-149. https://doi.org/10.1016/j.jaac.2010.11.010

About the Authors

Dr. Marianna Masiero (Ph.D.) has a degree in Clinical Psychology and a Ph.D. in Human Interaction: Consumer Psycholo-
gy, Behaviour and Communication. She is an assistant professor at the University of Milan and performs research at the
Applied Research Division for Cognitive and Psychological Sciences at the European Institute of Oncology (IEO), where
she coordinates the Smoking Cessation Center for in and out-patients and for employers. Her scientific interests focus on
medical decision-making, cognitive biases, and psycho-cognitive aspects involved in decision-making and addictive behav-
iors.

Prof. Mark Cropley (Ph.D.) is a Chartered Psychologist, and Professor of Health Psychology at the University of Surrey,
UK. He conducts research in the area of health psychology, and he is particularly interested in how people unwind and re-
cover from the effects of work during their leisure time. Current research projects focus on cognitive aspects of unwinding
from work, strategies to reduce work-related rumination and fatigue; the effects of rumination and heart rate variability, and
how the recovery process changes with age.

Prof. Gabriella Pravettoni (Ph.D.) has a Degree in Psychology and a Ph.D. in Cognitive Psychology. She is Director of the
Applied Research Division in Cognitive and Psychological Science at the European Institute of Oncology (IEO) of Milan.
She is Deputy Director of the Department of Oncology and Hemato-Oncology, and full professor of Psychology of Decisions
at the University of Milan. Her main research interests deal with decision-making processes involved in disease manage-
ment, personalized medicine and patient empowerment in doctor-patient communication.

Europe's Journal of Psychology PsychOpen GOLD is a publishing service by

GO
2020, Vol. 16(1), 1-11 Leibniz Institute for Psychology Information (ZPID), PsychOpen
https://doi.org/10.5964/ejop.v16i1.2279 Trier, Germany. www.leibniz-psychology.org

LD


https://doi.org/10.1016%2Fj.addbeh.2008.03.007
https://doi.org/10.1136%2Fjnnp.72.3.400
https://doi.org/10.1002%2F9780470713662
https://doi.org/10.1111%2Fj.1467-9280.2007.01936.x
https://doi.org/10.1016%2Fj.jaac.2010.11.010
https://www.leibniz-psychology.org/
https://www.psychopen.eu/

	Rumination and Executive Functions
	(Introduction)
	Ruminative and Non-Ruminative Cigarette Smokers
	Individual Psychological Patterns in Ruminative Cigarette Smokers
	Impairment in Executive Functions Along Smoking Trajectory
	Assessing the Combined Effect of Rumination and EF Impairment on Motivation to Interrupt
	(Additional Information)
	Funding
	Competing Interests
	Acknowledgments

	References
	About the Authors


